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6RODUHQHUJ\UHVRXUFHVLQ&KLQDDUHULFKDQGILWWRJHQHUDWLRQZKLFKLVDVLJQLILFDQWDGYDQWDJHLQVRODUHQHUJ\
DSSOLFDWLRQ 0HDQZKLOH LW LV VDIH QRLVHOHVV ORZ SROOXWLRQ >@ %\ WKH HQG RI  FXPXODWLYH LQVWDOOHG
FDSDFLW\RIGLVWULEXWHGSKRWRYROWDLFJHQHUDWLRQLQ&KLQDKDVEHHQXSWRPHJDZDWWDQGPDLQO\GLVWULEXWHV
LQHDVWUHJLRQZKHUHSRZHUORDGLVPRUHFRQFHQWUDWHGWKDQRWKHUUHJLRQV,W LVIXUWKHUH[SHFWHGWKDWE\
PHJDZDWWRIGLVWULEXWHGSKRWRYROWDLFJHQHUDWLRQZLOOEHEXLOW'HVSLWHDERRPLQJSURVSHFWLQ&KLQDWKH
SULFLQJPHFKDQLVPVRIGLVWULEXWHGSKRWRYROWDLFJHQHUDWLRQLVVWLOOLQLWVLQIDQF\DQGQRWPDWXUHHQRXJKZKLFK
LV DJDLQVW WKH GHYHORSPHQW RI SKRWRYROWDLF JHQHUDWLRQ $W SUHVHQW DFFRUGLQJ WR WKH SROLF\ >@ 1R
LVVXHG E\ WKH 1DWLRQDO 'HYHORSPHQW DQG 5HIRUP &RPPLVVLRQ 1'5& IHHGLQ WDULII RI SKRWRYROWDLF
JHQHUDWLRQLV50%.:+,QYHVWPHQWSROLF\LVRQHRIWKHLPSRUWDQWIDFWRUVZKLFKDIIHFWVWKHJHQHUDWLRQ
FDSDFLW\ LQYHVWPHQW >@+RZ WRSULFH IRUSKRWRYROWDLFJHQHUDWLRQ UHDVRQDEO\DQG IOH[LEO\RQ WKHSUHPLVHRI
FRQVLGHULQJDVPRUHIDFWRUVDVSRVVLEOHLVWKHIRFXVRIWKLVSDSHU
)HHGLQ WDULIIRISKRWRYROWDLFJHQHUDWLRQPHDQV WKH VHWWOHPHQWSULFH IURP WKHJHQHUDWLRQ V\VWHP WRSRZHU
JULG LQRWKHUZRUGV WKHSXUFKDVHSULFH WR WKHJHQHUDWLRQV\VWHP5HVHDUFKHVDERXW WKHSULFHRISKRWRYROWDLF
JHQHUDWLRQ HPSKDVL]H RQ IL[HG SXUFKDVH SULFH PHFKDQLVPV ZKLFK KDYH EHHQ ZLGHO\ DSSOLHG LQ GR]HQV RI
FRXQWULHV0HQDQWHDXHWDO>@SURSRVHGDELGPRGH7KURXJKDELGORZHUSULFHZLOOZRQWKHSXUFKDVHSULFHDQG
WKLV PRGH FDQ HIIHFWLYHO\ SURPRWH FRPSDQLHV WR GHFUHDVLQJ WKH FRVW RI 39 JHQHUDWLRQ /HVVHU DQG 6X >@
VWUHVVHGWKDW),7)HHGLQ7DULIISROLF\PDNLQJVKRXOGSD\PRUHDWWHQWLRQWRVXEVLGLHVVXEVLG\PHWKRGVIL[HG
RU SURJUHVVLYH GHFUHDVLQJ DQG VXEVLG\ WHUP &RXWH DQG *DJQRQ >@ SRLQWHG WKDW IL[HG SXUFKDVH SULFH FDQ
SURYLGH D IL[HG VXEVLG\ IRU WKH UHQHZDEOH HQHUJ\ LQ D VSHFLILF SHULRG7KDW FDQ GHFUHDVH WKH XQFHUWDLQW\ RI
LQYHVWPHQW DQG FRQWULEXWH WR WKH GHYHORSPHQW RI SKRWRYROWDLF LQGXVWU\ 5LJWHU DQG 9LGLFDQ >@ VXJJHVWHG
GHWHUPLQLQJ WKH SXUFKDVH SULFH E\ QHW SUHVHQW YDOXH 139PHWKRG ,Q WKHLU SDSHU SXUFKDVH SULFH RI VPDOO
SKRWRYROWDLFV\VWHPLVGHWHUPLQHGLQ&KLQDE\GLVFRXQWLQJDOOWKHFRVWLQHYHU\SHULRGLQFOXGLQJLQYHVWPHQWLQ
WKHIL[HGDVVHWVORDQJHQHUDWLRQLQFRPHRSHUDWLRQFRVWVHWDOWREHWKHFXUUHQWYDOXHV:KDW¶VPRUH)RXTXHW
DQG-RKDQVVRQ>@ͫ/DQJQLHWDO>@VXJJHVWHGWKDWDOWKRXJKWKHIL[HGSXUFKDVHSULFHLVFRQVWDQWSHU.:+LW
FDQ DOVR FKDQJH ZLWK WHFKQRORJLFDO W\SHV LQVWDOODWLRQ VL]H DQG UHVRXUFH HQGRZPHQW ,Q ZKDWHYHU ZD\ WKH
SXUFKDVHSULFHLVGHFLGHGVXEVLG\OHYHORI),7LVFORVHO\UHODWHGZLWKWKHFRVWRISKRWRYROWDLFJHQHUDWLRQ>@
'RPHVWLF UHVHDUFKHV DERXW SXUFKDVH SULFLQJ PHFKDQLVPV DUH DW WKH SUHOLPLQDU\ VWDJH 3XUFKDVH SULFLQJ
PHFKDQLVP JUDGXDOO\ WUDQVLW IURP WKH LQLWLDO DSSURYHG HOHFWULFLW\ DQG IUDQFKLVH ELGGLQJ SURMHFW WR IL[HG
SXUFKDVHSULFLQJ$IWHUVWXG\LQJSROLFLHVLQRWKHUOHDGLQJSURGXFHUVRIVRODUSRZHULQWKHZRUOG/XRDQG/LQ
>@VXJJHVWHGWKDW&KLQDVKRXOGIRUPVWDEOHDQGWUDQVSDUHQWSULFLQJPHFKDQLVPVEDVHGRQEHWWHUJHRJUDSKLF
DGYDQWDJH WKDQ (XURSHDQ FRXQWULHV DQG SURPRWH FRUH WHFKQRORJ\ UHVHDUFK E\ ILVFDO DQG VSHFLDO IXQGV
3KRWRYROWDLFSULFLQJ LVJUDGXDOO\GHFUHDVLQJGXH WR WKHFRVW UHGXFWLRQ OHGE\ OHDUQHIIHFW+X>@LQWURGXFHG
WZR EDWFKHV RI SKRWRYROWDLF SRZHU VWDWLRQ IUDQFKLVH ELGGLQJ SURMHFWV RUJDQL]HG E\ 1DWLRQDO (QHUJ\
$GPLQLVWUDWLRQ7KHORZHUSULFLQJLVHPSOR\HGDVSXUFKDVHSULFH+HVXJJHVWHGWKDWWKLVSULFLQJPHFKDQLVPLV
ILW IRUPDUNHWVZLWK KLJK YDULDELOLWLHV DQG FRQWULEXWHV WR H[SORUH UHDVRQDEOH FRVW RI SKRWRYROWDLF JHQHUDWLRQ
+RZHYHURQWKHRWKHUKDQGWKLVPHFKDQLVPFDQDOVROHDGWRORZSULFHFRPSHWLWLRQDQGWKHILQDOELGGLQJSULFH
PD\GHSDUWXUHIURPWKHDFWXDOFRVW1DWLRQDO'HYHORSPHQWDQG5HIRUP&RPPLVVLRQPDNHVVRPHDQDO\VLVRQ
SKRWRYROWDLFSULFLQJPHFKDQLVPVVHOHFWLRQLQRUGHUWRDGDSWPDUNHWGHYHORSPHQW)LUVWO\UHDVRQDEOHVWDQGDUGV
RIWKHHOHFWULFLW\SULFHDQGVXEVLGLHVDUHGHWHUPLQHGDQGFDUU\RXWWKHGHPRQVWUDWLRQSURMHFWELGGLQJE\WKHHQG
RI&RVWRISKRWRYROWDLFJHQHUDWLRQ LVH[SHFWHG WR WKHFXUUHQW OHYHORIZLQGSRZHUDQGELRPDVVSRZHU
&RPELQHGZLWKWKHHOHFWULFLW\SRZHUUHIRUPSLORWSURMHFWVRISKRWRYROWDLFJHQHUDWLRQELGGLQJZLOOEHODXQFKHG
LQ VRPH UHJLRQV E\ WKH HQG RI $IWHU WKDW SKRWRYROWDLF JHQHUDWLRQ DFKLHYHV VFDOH GHYHORSPHQW DQG LV
GLUHFWO\LQYROYHGLQPDUNHWFRPSHWLWLRQ
$W SUHVHQW WKH VXEVLG\SROLF\ IRU SKRWRYROWDLF JHQHUDWLRQ LV WKH VDPHQDWLRQZLGH DQGGRHV QRWKDYH DQ\
GLIIHUHQFH1RPDWWHUZKHUH WKHSURMHFW LVDQGZKDW VFDOH WKHSURMHFW LV WKH VXEVLG\ LV WKH VDPH)XUWKHU LQ
&KLQDGHFUHDVLQJDQGH[LWPHFKDQLVPIRUVXEVLG\KDVQRWFRQVWUXFWHG,IWKHVXEVLG\UHPDLQVXQFKDQJHGKLJK
SURILWVZLOOEHDFTXLUHGZLWKWHFKQRORJLFDOSURJUHVVDQGIXUWKHUPD\OHDGWRH[FHVVFDSDFLW\,QRUGHUWRPDNH
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VRPHDWWHPSWVWRSKRWRYROWDLFJHQHUDWLRQSULFLQJFRPELQHGZLWKWKHFKDUDFWHULVWLFVRIWHFKQRORJ\DQGFRVWIRU
GRPHVWLF SKRWRYROWDLF JHQHUDWLRQ LQGXVWU\ D QHZ SULFLQJPHFKDQLVP LV SURSRVHG RQ WKH EDVLV RI ³FRVW SOXV
SURILW´E\GLVWLQJXLVKLQJGLIIHUHQWUHVRXUFHUHJLRQVDQGXVHUW\SHVLQWKLVSDSHU
7KH UHPDLQGHU RI WKLV SDSHU LV RUJDQL]HG DV IROORZV ,Q6HFWLRQ  LPSDFW IDFWRUV DQG SULFLQJPRGHOV IRU
GLVWULEXWHGSKRWRYROWDLFJHQHUDWLRQDUHLQWURGXFHG7KHQLQ6HFWLRQIRUGLIIHUHQWXVHUVVLPXODWLRQVDUHFDUULHV
RXWEDVHGRQWKHSULFLQJPRGHOSURSRVHGLQ6HFWLRQ)XUWKHUVHQVLWLYLW\DQDO\VLVRINH\LPSDFWIDFWRUVDUHDOVR
LPSOHPHQWHGLQ6HFWLRQ)LQDOO\FRQFOXVLRQVDUHPDGHLQ6HFWLRQ
0RGHODQGVSHFLILFDWLRQ
,QWKLVVHFWLRQDQHZ IHHGLQWDULIISULFLQJDSSURDFKLVSURSRVHGRQWKHEDVLVRI³FRVWSOXVSURILW´,PSDFW
IDFWRUVDQGPRGHOVRISULFLQJZLOOEHLQWURGXFHGUHVSHFWLYHO\:LWKUHVSHFWWRSULFLQJRIGLVWULEXWHGSKRWRYROWDLF
JHQHUDWLRQ WKH IROORZLQJ WKUHH SULQFLSOHV VKRXOG EH DELGHG E\ )LUVWO\ SULFLQJ VKRXOG FRQWULEXWH WR WKH
GHYHORSPHQWRIGLVWULEXWHGHQHUJ\)LQDOGHWHUPLQHGSULFHVKRXOGSURYLGHFHUWDLQSURILWVIRUERWKLQYHVWRUVDQG
JULGFRUSRUDWLRQVXQGHUWKHSUHPLVHRIFRPSHQVDWLQJWKHUHDVRQDEOHLQYHVWPHQWFRVWV6HFRQGO\SULFLQJVKRXOG
UHIOHFW UHDO PDUNHW YDOXH :LWK LPSURYHPHQWV LQ GLVWULEXWHG HQHUJ\ JHQHUDWLRQ WHFKQRORJ\ WKH FRVWV ZLOO
JUDGXDOO\GHFUHDVH,QWKLVVLWXDWLRQSULFHVKRXOGEHG\QDPLFDOO\DGMXVWHGZLWKFRVWVLQRUGHUWRUHIOHFWWKHUHDO
PDUNHWYDOXH$W ODVWSULFLQJVKRXOGFRQWULEXWH WRFRRUGLQDWHGGHYHORSPHQWRIGLVWULEXWHGHQHUJ\LQGLIIHUHQW
UHJLRQV 5HVRXUFH HQGRZPHQW DQG JHQHUDWLRQ FRVWV DUH YHU\ GLIIHUHQW IRU GLIIHUHQW UHJLRQV DV D UHVXOW D
UHDVRQDEOHSULFLQJPHFKDQLVPVKRXOGUHIOHFWWKHUHJLRQDOGLIIHUHQFH
2.1Impact factors of pricing
7RWDOFRVWRISKRWRYROWDLFJHQHUDWLRQSURMHFWJHQHUDOO\ LQFOXGHV WKHSURMHFW LQYHVWPHQWFRVWRSHUDWLRQDQG
PDLQWHQDQFHFRVWILQDQFLDOFRVW
3URMHFW LQYHVWPHQWFRVW LV WKHPDLQSDUWRI WKH WRWDOFRVWV LQFOXGLQJ WKHFRVWV IRUHTXLSPHQWSURFXUHPHQW
FRQVWUXFWLRQDQGLQVWDOODWLRQDQGVLWHV7KHVHFRQGFODVVRIFRVWLVRSHUDWLRQDQGPDLQWHQDQFHFRVWVJHQHUDOO\
LQFOXGHV PDWHULDOV H[SHQVHV UHSDLU FRVWV ZDJHV DQG ZHOIDUHV DPRUWL]DWLRQ FKDUJHV DQG VR RQ:DJHV DQG
ZHOIDUHVRIVWDIIVYDU\ZLWKGLIIHUHQWUHJLRQV$QRWKHUSRWHQWLDOFRVWLVILQDQFLDOFRVWVZKLFKUHIHUVWRWKHFRVWV
JHQHUDWLQJIURPWKHILQDQFLQJSURFHVV,WLVJHQHUDOGHWHUPLQHGE\WKHVWUXFWXUHRIFRVWVDQGIXUWKHULQIOXHQFHG
E\PDUNHWVIDFWRUVWRDJUHDWH[WHQW
(TXLSPHQWSURFXUHPHQWPRUHWKDQRIZKLFKLVEDWWHU\SDFNDJHFRVWLVWKHPRVWLPSRUWDQWSDUWIRUWKH
LQLWLDOLQYHVWPHQW$JRRGQHZVLVWKDWHTXLSPHQWSURFXUHPHQWFRVWIROORZVWKHOHDUQLQJFXUYH7REHVSHFLILF
XQLWFRVWZLOOEHGHFUHDVHDORQJZLWKLPSURYHPHQWVRIWHFKQLFDOOHYHO*LYHQWKLVXQLWFDSDFLW\FRVWLVGHILQHG
DV G\QDPLF LQYHVWPHQW RI XQLW JHQHUDWRU LQVWDOOHG SRZHU 50%N:2Q RQH KDQG LQ UHFHQW \HDUV FRVW RI
SKRWRYROWDLF V\VWHP LQ &KLQD KDV H[SHULHQFHG D VLJQLILFDQW UHGXFWLRQ 'XULQJ  DQQXDO GHFOLQH LV
PRUHWKDQ,QWKHUHGXFWLRQLVDQGWKHGRPHVWLFSULFHRISKRWRYROWDLFV\VWHPUHDFKHVWR
50%:+RZHYHURQWKHRWKHUKDQGFRQVWUXFWLRQFRVWVRIRSHUDWLRQDQGPDLQWHQDQFHFRVWVORDQLQWHUHVWVRI
ILQDQFLDO FRVWV DQGRWKHU FRVWVNHHS LQFUHDVLQJ LQ UHFHQW\HDUV WKH DQQXDOJURZWK LVXS WRǃDQG
UHVSHFWLYHO\,QGHVSLWHRIWKHLQFUHDVLQJIDFWRIWKHVHFRVWVWKHJURZWKH[HUWVOLWWOHLQIOXHQFHRQXQLWFDSDFLW\
FRVWLQSUDFWLFHEHFDXVHWKHVHFRVWVDFFRXQWIRUYHU\VPDOOSDUWRIWKHWRWDOFRVWV
)LQDOO\UHVRXUFHHQGRZPHQWDQGWKHFOLPDWHFRQGLWLRQLQDUHJLRQFDQDOVRLPSDFWWKHFRVWV)RUGLIIHUHQW
UHVRXUFH UHJLRQV DQQXDO XWLOL]DWLRQ KRXUV DUH GLIIHUHQW ,Q WKLV SDSHU WKUHH UHJLRQV DUH GLVWLQJXLVKHG DQG
FKDUDFWHULVWLFVDUHOLVWHGLQ7DEOH
7DEOH&KDUDFWHULVWLFVIRUGLIIHUHQWUHVRXUFHUHJLRQV
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5HJLRQ /DWLWXGH $QQXDO WRWDO UDGLDWLRQIRUKRUL]RQWDOSODQH
(QKDQFH RI UDGLDWLRQ
IRULQFOLQHGSODQH
7KH UDQJH RI DQQXDO
XWLOL]DWLRQKRXUV
6HOHFWHG DQQXDO
XWLOL]DWLRQKRXUV
 GHJUHH N:K6TP  K K
,     
,,     
,,,     
2.2 Pricing Models
,Q WKLV SDSHU D QHZ SULFLQJ PHFKDQLVP FRQVLGHULQJ ERWK FRVW DQG SURILW LV SURSRVHG 6SHFLILF SULFLQJ
PRGHOLVGHILQHGDVIROORZV
)HHGLQ7DULII $OORZDEOH&RVW5HDVRQDEOH5HWXUQ7D[
z $OORZDEOH&RVW
$OORZDEOH&RVW 'HSUHFLDWLRQ&RVW2SHUDWLRQDQG0DLQWHQDQFH&RVW)LQDQFLDO&RVW
)LUVWO\ 'HSUHFLDWLRQ &RVW LV HYDOXDWHG E\ )L[HG $VVHWV 9DOXH YHULILHG E\ WKH UHJXODWRU\ DXWKRULWLHV DQG
LQWHJUDWHG DOORZDQFH IRU GHSUHFLDWLRQ LQ FHQWUDOL]HG SKRWRYROWDLF JHQHUDWLRQ SURMHFW :LWK VWUDLJKWOLQH
GHSUHFLDWLRQPHWKRG'HSUHFLDWLRQ&RVWLVHYDOXDWHGDVIROORZV
'HSUHFLDWLRQ([SHQVH )L[HG$VVHWV9DOXH5HVLGXDO5DWH'HSUHFLDWLRQ5DWH
,QWKLVSDSHU)L[HG$VVHWV9DOXH 8QLW&DSDFLW\&RVW,QVWDOOHG&DSDFLW\
6HFRQGO\2SHUDWLRQDQG0DLQWHQDQFH&RVW LQFOXGHVPDWHULDOVH[SHQVHV UHSDLUFRVWVZDJHVDQGZHOIDUHV
DPRUWL]DWLRQFKDUJHVDQGVRRQ,WFDQEHHYDOXDWHGZLWKVLQJOHRUFRPSRVLWHHVWLPDWLRQ
6LQJOHHVWLPDWLRQLVRSHUDWHGDVIROORZV
0DWHULDOV([SHQVHV )L[HG$VVHWV9DOXH'HSUHFLDWLRQ5DWH
5HSDLU&RVWV )L[HG$VVHWV9DOXH5HSDLU5DWH
:DJHVDQG:HOIDUHV 3RSXODWLRQ$YHUDJH:DJH6RFLDO,QVXUDQFH5DWH
)RUFRPSRVLWHHVWLPDWLRQGLIIHUHQFHLQFRVWGULYHUVLVQRWFRQVLGHUHGDQGDXQLIRUPUDWHLVHPSOR\HG
2SHUDWLRQDQG0DLQWHQDQFH&RVW )L[HG$VVHWV9DOXH2SHUDWLRQDQG0DLQWHQDQFH5DWH
)LQDOO\WKHILQDQFLDOFRVWLVJHQHUDOO\HYDOXDWHGE\WZRPHWKRGVQDPHO\µHTXDOUHSD\PHQWRISULQFLSDO¶DQG
µHTXDOUHSD\PHQWRISULQFLSDODQGLQWHUHVW¶
z 5HDVRQDEOH5HWXUQ
5HDVRQDEOH UHWXUQ UHIHUV WKH UHDVRQDEOH EHQHILWV RI WKH HQWHUSULVHV$FFRUGLQJ WR FXUUHQW SROLF\ LQ&KLQD
SUHWD[EHQFKPDUN\LHOGIRUSRZHUSURMHFWVLV
z 7D[
7D[LVFRPSRVHGE\YDOXHDGGHGWD[9$7DGGLWLRQDO9$7UDWHVDQGLQFRPHWD[,Q&KLQDWKHUHDUHVRPH
SUHIHUHQWLDOSROLFLHVRQ WD[HV IRUGLVWULEXWHGSKRWRYROWDLFJHQHUDWLRQSURMHFW$FFRUGLQJ WR WKHFXUUHQWSROLF\
9$7 FDQ EH UHWXUQHG  RQFH FROOHFWHG $GGLWLRQDO 9$7 UDWHV LV FDUULHG RXW DV  $PRQJ WKDW XUEDQ
PDLQWHQDQFHDQGFRQVWUXFWLRQ WD[ LVZKLOHHGXFDWLRQDO VXUFKDUJH WD[ LV ,QFRPH WD[ UDWH LVDQG
DYRLGVXEWUDFWSUHIHUHQWLDOSROLFLHVDUHLPSOHPHQWHG
6LPXODWLRQV
3.1 Residential user
z 3DUDPHWHUVVHWWLQJ
,QWKLVSDUWGLVWULEXWHGSKRWRYROWDLFJHQHUDWLRQSURMHFWVIRUWKHUHVLGHQWLDOXVHUVLQ5HJLRQĊLVVHOHFWHGDVDQ
H[DPSOH%HIRUHSULFLQJVRPHSDUDPHWHUVQHHGWREHVWDWHG,QVWDOOHGFDSDFLW\LVN:SDQGXQLWFDSDFLW\FRVW
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LV50%:$VDUHVXOWWKHLQLWLDOLQYHVWPHQWLVWKRXVDQG,Q5HJLRQĊWKHHIIHFWLYHWLPHLVKRXUV
7KHV\VWHPHIILFLHQF\LVDQGDYHUDJHDQQXDOSURGXFWLRQFDSDFLW\LVN:K,QWKLVSDSHU2SHUDWLRQ
DQG0DLQWHQDQFH&RVWLVQRWEHFRQVLGHUHGWHPSRUDULO\,WLVDVVXPHGWKDWWKHRSHUDWLRQSHULRGLV\HDUVDQG
WKHUHWXUQUDWHRQFDSLWDOLV&RQVLGHULQJWKHIDFWWKDWWKHFDSLWDOLVVPDOOWKH\DUHDOOUHJDUGHGDVRZQIXQGV
,QRWKHUZRUGVWKHUHLVQRILQDQFLDOFRVW
z 3ULFHHYDOXDWLRQ
%DVHGRQWKHSULFLQJPHFKDQLVPFRPELQLQJFRVWDQGSURILW)HHGLQ7DULIIIRUUHVLGHQWLDOXVHULQFOXGLQJWD[
LVHVWLPDWHGDV50%N:K([WUDFWLQJWKHVXEVLG\RI50%.:KWKHGLIIHUHQFHLV50%N:K
7KLVSULFHLVKLJKHUWKDQWKHORFDOFRDOILUHGXQLWVIHHGLQWDULIIEHQFKPDUNLQJDQGDOVRKLJKHUWKDQVDOHVSULFH
WRUHVLGHQWV$VDUHVXOWIURPWKHSHUVSHFWLYHRIHFRQRPLFVXQGHUWKHFXUUHQWVXEVLG\SROLF\WKHHFRQRP\RI
GLVWULEXWHGSKRWRYROWDLFJHQHUDWLRQSURMHFWVLVSRRUIRUUHVLGHQWLDOXVHUV
z 6HQVLWLYLW\DQDO\VLV
7KHUHDUHPDQ\IDFWRUVZKLFKFDQLQIOXHQFHWKH)HHGLQ7DULIIIRUGLVWULEXWHGSKRWRYROWDLFJHQHUDWLRQSURMHFW
,Q WKLV SDUW VHQVLWLYLW\ DQDO\VLV DUH LPSOHPHQWHG IRU WKUHH IDFWRUV QDPHO\ XQLW FDSDFLW\ SULFH WKH HIIHFWLYH
KRXUV GHWHUPLQHG E\ WKH UHVRXUFH HQGRZPHQW DQG DQQXDO RSHUDWLRQ DQGPDLQWHQDQFH UDWH %\ DGMXVWLQJ WKH
WKUHHIDFWRUVWZRVFHQDULRVDUHJLYHQUHVSHFWLYHO\)RUXQLWFDSDFLW\SULFHVFHQDULRLVLQFUHDVLQJZKLOH
VFHQDULRLVGHFUHDVLQJ)RU WKHHIIHFWLYHKRXUV5HJLRQ,DQG5HJLRQ,,,DUHFRPSDUHGZLWK5HJLRQĊ
)RU WKH WKLUG IDFWRU  DQG  DQQXDO RSHUDWLRQ DQG PDLQWHQDQFH UDWH DUH UHJDUGHG DV VFHQDULR  DQG 
UHVSHFWLYHO\7KHVHQVLWLYLW\DQDO\VLVUHVXOWVDUHVKRZQLQ7DEOH
7DEOH6HQVLWLYLW\DQDO\VLVIRUWKUHHIDFWRUVδUHVLGHQWLDOXVHUε
 )DFWRUV 8QLW 6FHQDULR %HQFKPDUN 6FHQDULR

8QLWFDSDFLW\SULFH 50%:   
)HHGLQ7DULII 50%N:K   

$QQXDOHIIHFWLYHKRXUV K   
)HHGLQ7DULII 50%N:K   

$QQXDORSHUDWLRQDQGPDLQWHQDQFHUDWH    
)HHGLQ7DULII 50%N:K   

7KH VLPXODWLRQ UHVXOWV VXJJHVW WKDW WKH VHOHFWHG IDFWRUV FDQ H[HUW LQIOXHQFH RQ )HHGLQ7DULII 3ULFH IRU
GLVWULEXWHG SKRWRYROWDLF JHQHUDWLRQ SURMHFWV DQG XQLW FDSDFLW\ SULFH DQG DQQXDO HIIHFWLYH KRXUV VKRZ PRUH
VLJQLILFDQWLQIOXHQFH
3.2 Commercial user
z 3DUDPHWHUVVHWWLQJ
,QWKLVSDUWGLVWULEXWHGSKRWRYROWDLFJHQHUDWLRQSURMHFWVIRUWKHFRPPHUFLDOXVHUVLQ5HJLRQ,,LVVHOHFWHGDV
DQ H[DPSOH ,QVWDOOHG FDSDFLW\ LV  .:S DQG XQLW FDSDFLW\ FRVW LV  50%: $V D UHVXOW WKH LQLWLDO
LQYHVWPHQW LVPLOOLRQ,Q5HJLRQĊ WKHHIIHFWLYHWLPHLVKRXUV7KHV\VWHPHIILFLHQF\LVDQG
DYHUDJHDQQXDOSURGXFWLRQFDSDFLW\LV.:K,QWKLVVLWXDWLRQRSHUDWLRQDQGPDLQWHQDQFHUDWHLVVHWDV
,W LVDVVXPHGWKDW WKHRSHUDWLRQSHULRGLV\HDUVDQGWKHUHWXUQUDWHRQFDSLWDO LV&RQVLGHULQJWKH
WRWDOFDSLWDORZQORDQRFFXSLHV7KHOHQJWKRIFRPPHUFLDOORDQLV\HDUVDQGWKHLQWHUHVWUDWHLV
z 3ULFHHYDOXDWLRQ
%DVHGRQWKHSULFLQJPHFKDQLVPFRPELQLQJFRVWDQGSURILW)HHGLQ7DULIIIRUFRPPHUFLDOXVHULQFOXGLQJ
WD[ LV HVWLPDWHG DV  50%.:K ([WUDFWLQJ WKH VXEVLG\ RI  50%.:K WKH GLIIHUHQFH LV 
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50%.:K7KLVSULFHLVKLJKHUWKDQWKHEHQFKPDUNLQJIHHGLQWDULIIRIORFDOFRDOILUHGSRZHUJHQHUDWLQJXQLWV
EXWORZHUWKDQWKDWRIWKHORFDOUHVLGHQWLDOVDOHV$VDUHVXOWZHFDQILQGWKDWXQGHUWKHFXUUHQWVXEVLG\SROLF\
GLVWULEXWHGSKRWRYROWDLFJHQHUDWLRQSURMHFWVLVHFRQRPLFDODQGIHDVLEOHIRUWKHRZQXVHRIFRPPHUFLDOXVHUV
z 6HQVLWLYLW\DQDO\VLV
7KHUHDUHPDQ\IDFWRUVZKLFKFDQLQIOXHQFHWKH)HHGLQ7DULIIIRUGLVWULEXWHGSKRWRYROWDLFJHQHUDWLRQSURMHFW
,Q WKLV SDUW VHQVLWLYLW\ DQDO\VLV LV LPSOHPHQWHG IRU WKUHH IDFWRUV QDPHO\ XQLW FDSDFLW\ SULFH DQQXDO
XWLOL]DWLRQKRXUVDQGDQQXDORSHUDWLRQDQGPDLQWHQDQFHUDWH%\DGMXVWLQJWKHWKUHHIDFWRUV WZRVFHQDULRVDUH
JLYHQUHVSHFWLYHO\)RUXQLWFDSDFLW\SULFHVFHQDULR LV LQFUHDVLQJZKLOHVFHQDULR LVGHFUHDVLQJ
)RUWKHHIIHFWLYHKRXUV5HJLRQ,DQG5HJLRQ,,,DUHFRPSDUHGZLWK5HJLRQĊ)RUWKHWKLUGIDFWRUDQG
DQQXDORSHUDWLRQDQGPDLQWHQDQFHUDWHDUHUHJDUGHGDVVFHQDULRDQGUHVSHFWLYHO\7KHVHQVLWLYLW\DQDO\VLV
UHVXOWVDUHVKRZQLQ7DEOH
7DEOH6HQVLWLYLW\DQDO\VLVIRUWKUHHIDFWRUVδFRPPHUFLDOXVHUε
 )DFWRUV 8QLW 6FHQDULR %HQFKPDUN 6FHQDULR

8QLWFDSDFLW\SULFH 50%:   
)HHGLQ7DULII 50%N:K   

$QQXDOHIIHFWLYHKRXUV K   
)HHGLQ7DULII 50%N:K   

$QQXDORSHUDWLRQDQGPDLQWHQDQFHUDWH    
)HHGLQ7DULII 50%N:K   

7KHVLPXODWLRQUHVXOWVVXJJHVW WKDW WKHVHOHFWHGIDFWRUVFDQH[HUW LPSRUWDQW LQIOXHQFHRQ)HHGLQ7DULIIIRU
GLVWULEXWHGSKRWRYROWDLFJHQHUDWLRQSURMHFWVDQGXQLWFDSDFLW\SULFHDQGDQQXDOXWLOL]DWLRQKRXUVVKRZJUHDWHU
LQIOXHQFH
&RQFOXVLRQV
$SULFLQJPHFKDQLVPEDVHGRQ³FRVWSOXVSURILW´LVSURSRVHGDQGVLPXODWLRQVDUHFDUULHGRXWIRULQKDELWDQW
DQGFRPPHUFLDOXVHUVUHVSHFWLYHO\6LPXODWLRQUHVXOWVVXJJHVWWKDWFRQVLGHULQJWKHGHYHORSPHQWVWDJHLQ&KLQD
LQYHVWPHQW UHFRYHU\SHULRG LV ORQJ IRUGLVWULEXWHGSKRWRYROWDLF JHQHUDWLRQSURMHFWV HVSHFLDOO\ IRU UHVLGHQWLDO
XVHUV ,I WKHSROLF\VXSSRUW IRUSULFH LVQRWVWURQJHQRXJK WKH LQYHVWPHQWPRWLYDWLRQZLOOEHUHGXFHGZKLFK
ZLOOOLPLWWKHIXUWKHUGHYHORSPHQW
)URPWKHSHUVSHFWLYHRISULFLQJPHFKDQLVPV)HHGLQ7DULIIIRUGLVWULEXWHGSKRWRYROWDLFJHQHUDWLRQSURMHFWV
LVVXJJHVWHGWRHPSOR\WKHIL[HGSULFHGHWHUPLQLQJWKHSULFHE\FRQVLGHULQJERWKWKHFRVWDQGSURILW)XUWKHU
WKHSULFLQJPHFKDQLVPVKRXOGGLVWLQJXLVKGLIIHUHQWUHVRXUFHUHJLRQVDQGXVHUW\SHVDQGILQDOO\DFKLHYHPDUNHW
SULFLQJPHFKDQLVP
$FNQRZOHGJHPHQWV
7KH 6FLHQFH DQG 7HFKQRORJ\ 3URMHFW ³'LVWULEXWHG HQHUJ\ SULFLQJ UHVHDUFK RQ WKHRU\ PRGHO DQG WKH
DSSOLFDWLRQ´LQIURP6WDWH*ULG&RUSRUDWLRQRI&KLQDLVJUHDWO\DFNQRZOHGJHG
5HIHUHQFHV
>@ /L -3 7DQJ / 6XQ ;/ HW DO 2LOLPSRUWLQJ RSWLPDO GHFLVLRQ FRQVLGHULQJ FRXQWU\ ULVN ZLWK H[WUHPH HYHQWV $ PXOWLREMHFWLYH
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SURJUDPPLQJDSSURDFK&RPSXWHUV	2SHUDWLRQV5HVHDUFK
>@ /L -3 6XQ;/:DQJ ) HW DO 5LVN LQWHJUDWLRQ DQG RSWLPL]DWLRQ RI RLOLPSRUWLQJPDULWLPH V\VWHP DPXOWLREMHFWLYH SURJUDPPLQJ
DSSURDFK$QQDOVRI2SHUDWLRQV5HVHDUFK
>@/LX& 6XQ;/&KHQ -0 HW DO 6WDWLVWLFDO SURSHUWLHV RI FRXQWU\ ULVN UDWLQJV XQGHU RLO SULFH YRODWLOLW\ (YLGHQFH IURP VHOHFWHG RLO
H[SRUWLQJFRXQWULHV(QHUJ\3ROLF\
>@-L/LQJ1LX'RQJ[LDR:DQJ3HQJ3KRWRYROWDLF/RDG)RUHFDVWLQJEDVHGRQWKHVLPLODUGD\DQG%D\HVLDQ1HXUDO1HWZRUN&KLQHVH
-RXUQDORI0DQDJHPHQW6FLHQFHLQ&KLQHVH
>@ =KDQJ ;LQKXD <H =H 6WXG\ RQ ROLJRSRO\ SRZHU SURGXFHU¶V FDSDFLW\ LQYHVWPHQW XQGHU SROLF\ XQFHUWDLQW\ &KLQHVH -RXUQDO RI
0DQDJHPHQW6FLHQFHLQ&KLQHVH
>@0HQDQWHDX3)LQRQ'/DP\0/3ULFHVYHUVXVTXDQWLWLHV FKRRVLQJSROLFLHV IRUSURPRWLQJ WKHGHYHORSPHQWRI UHQHZDEOH HQHUJ\
(QHUJ\SROLF\
>@/HVVHU-$6X;'HVLJQRIDQHFRQRPLFDOO\HIILFLHQWIHHGLQWDULIIVWUXFWXUHIRUUHQHZDEOHHQHUJ\GHYHORSPHQW(QHUJ\3ROLF\

>@&RXWXUH7*DJQRQ<$QDQDO\VLVRIIHHGLQWDULIIUHPXQHUDWLRQPRGHOV,PSOLFDWLRQVIRUUHQHZDEOHHQHUJ\LQYHVWPHQW(QHUJ\3ROLF\

>@5LJWHU-9LGLFDQ*&RVWDQGRSWLPDOIHHGLQWDULIIIRUVPDOOVFDOHSKRWRYROWDLFV\VWHPVLQ&KLQD(QHUJ\3ROLF\

>@)RXTXHW'-RKDQVVRQ7%(XURSHDQUHQHZDEOHHQHUJ\SROLF\DWFURVVURDGV²)RFXVRQHOHFWULFLW\VXSSRUWPHFKDQLVPV(QHUJ\3ROLF\

>@/DQJQL2'LHNPDQQ-/HKU8$GYDQFHGPHFKDQLVPVIRUWKHSURPRWLRQRIUHQHZDEOHHQHUJ\²0RGHOVIRUWKHIXWXUHHYROXWLRQRI
WKH*HUPDQ5HQHZDEOH(QHUJ\$FW(QHUJ\3ROLF\
>@0HQGRQFD0)HHGLQ7DULIIV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